Vertebral artery dissection and recurrent meningitis are rare complications in Behc ßet's disease. Behc ßet's disease may be associated with familial Mediterranean fever. Here, we describe a 52-year-old woman with severe headache who exhibited recurrent meningitis and vertebral artery dissection. Cerebrospinal fluid showed high levels of interleukin-6. Magnetic resonance imaging revealed right vertebral artery dissection. The patient had three heterozygous mutations in the familial Mediterranean fever gene (MEFV) gene. She fulfilled criteria for diagnosis of Behc ßet's disease and familial Mediterranean fever. In conclusion, mutations of the MEFV gene may cause neuro-inflammatory disorders and cerebrovascular disorders by reducing anti-inflammatory activity of pyrin.
Introduction
Behc ßet's disease (BD) affects multiple parts of the body, including the eyes, skin, mucosa, joints, vascular system, lungs, and nervous system. BD rarely causes recurrent aseptic meningitis, 1 or vertebral artery dissection (VAD). 2 Familial Mediterranean fever (FMF) is associated with BD 3 and also rarely occurs with recurrent aseptic meningitis. 4 Here, we describe a patient with atypical BD who exhibited recurrent aseptic meningitis and VAD. Moreover, she exhibited three heterozygous mutations in the familial Mediterranean fever (MEFV) gene and fulfilled the diagnostic criteria for diagnosis of FMF.
Case Presentation
A 52-year-old woman presented with a severe headache. Her family history was unremarkable. She had a history of recurrent oral ulcer, occasional joint pain, and eight episodes of aseptic meningitis beginning at 20 years of age. Screening tests for infection, malignancy, and autoimmune causes were performed during each hospitalization; all were negative. The prior episode of meningitis was treated at our hospital, when the patient was 48 years of age. At that time, her body temperature was 37.2°C; serum C-reactive protein (CRP), 0.55 mg/dL; and erythrocyte sedimentation rate (ESR), 8 mm/h. Cerebrospinal fluid (CSF) showed 225 cells/mm 3 (mononuclear cells > 99%), 62 mg/dL protein, 51 mg/dL glucose (93 mg/dL serum glucose), and 305 pg/mL interleukin (IL)-6 on chemiluminescent enzyme immunoassay analysis. Brain magnetic resonance imaging (MRI) revealed high-intensity lesions along the brain groove of the cerebellum in three-dimensional fluid-attenuated inversion recovery (3D FLAIR), which was consistent with a diagnosis of mild meningitis 5 ( Fig. 1 ). Her pathergy test was positive and diagnosed with BD based on the international criteria for BD. 6 Human leucocyte antigen (HLA) typing revealed negative for B51 and positive for B15.
The patient's condition improved after treatment with colchicine (1 mg daily) and she had stopped medication without medical input at 51 years of age.
During the present episode, she complained of headache similar to that in prior episodes of meningitis, and her neurological examination was normal except for the presence of stiff neck and jolt accentuation. Her body This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
temperature was 36.9°C; serum CRP, 0.23 mg/dL; and ESR, 9 mm/h. CSF findings included normal cell counts, normal protein level, and elevated IL-6 (35 pg/mL). Brain MRI revealed narrowing of the vertebral artery (VA) and dot-shaped high-intensity findings in the right VA on diffusion-weighted imaging (DWI) and 3D FLAIR ( Fig. 2A-D) . One week later, the lesion was confirmed as VAD ( Fig. 2E-H) . The patient's headache gradually improved after she restarted intake of colchicine (1 mg, daily). Because she had also experienced occasional fever and exertional leg pain, genetic analysis of MEFV was conducted. Five mutation hot spot regions, exons 1, 2, 3, 5, and 10 of the MEFV gene, were analyzed using polymerase chain reaction. 7 This analysis revealed E148Q in exon 2, as well as P369S and P408Q in exon 3 (Fig. 3) . The patient was diagnosed with FMF based on the established diagnostic criteria. 8 The intramural hematoma diminished 4 months later (Fig. 2I-L) .
Discussion
This case demonstrates two important clinical issues. First, a patient with BD showed two rarely identified neurological involvements (recurrent aseptic meningitis and VAD), which were concurrent. Second, the patient exhibited three mutations in the MEFV gene.
Both BD and FMF share common symptoms such as fever, arthritis, and abdominal pain; moreover, a high prevalence of FMF has been reported among patients with BD. 3 Notably, VAD and aseptic meningitis constitute rare nervous system manifestations in patients with BD. Moreover, headache is a common symptom in patients with VAD and meningitis. It might be difficult to distinguish between VAD and meningitis, because these are rarely involved in BD. Although the headache was thought to be nonspecific and related to neuro-BD, rather than meningitis after lumbar puncture, MRI findings supported a diagnosis of VAD. Hyperintense signal in the VA on DWI, 2 weeks from the onset of headache suggested VAD. 9 The movement of water molecules may be restricted within the intramural hematoma on arterial dissection. High intensity or iso-intensity in the VA on 3D FLAIR may represent intramural hematoma or thrombus because vascular hyper-intensities associated with vessel occlusion or stenosis are not visible on 3D FLAIR. 10 Clinicians should closely monitor high-intensity dot signals on DWI, in addition to FLAIR, which may suggest the existence of VAD. VA dot signs in patients with headaches may be critical in determining the presence of VAD, even in rare cases. Further studies are needed to elucidate the pathogenic mechanisms underlying signals in VA on DWI and FLAIR in VAD patients, as well as the changes in the signal intensities.
The patient's spontaneous VAD was likely caused by the complex factors of BD, FMF, and meningitis. VAD can arise in patients with BD, 11 whereas FMF change cerebral blood flow in a manner that increases risk of VD. 12 Furthermore, meningitis can increase risk of VAD because inflammation-associated injury of the arterial wall can cause weakness of the vessel wall and subsequent dissection. 13, 14 The prior episode of meningitis in our patient may have occurred near the posterior circulation (Fig. 1) .
This patient had three MEFV gene mutations. P369S and P408Q mutations are associated with a variety of phenotypes and are not commonly associated with classical FMF symptoms. 15 Recently, we reported that MEFV mutations were detected in neuro-Sweet disease. 16 Both neuro-BD and neuro-Sweet disease overlap with each other. 17 Our patient exhibited recurrent meningitis and VAD in the context of atypical BD, and had three heterozygous mutations (E148Q, P369S, and P408Q) in the MEFV gene. The MEFV gene encodes for the pyrin protein, which has been hypothesized to suppress the activation of pro-caspase-1; thus, it is suspected to interfere with inflammasome activation. 8 Although some inflammasomes have been revealed to have important roles in atherosclerosis and neurological disorders, including meningitis and stroke, 18, 19 associations between the pyrin inflammasome and neurological manifestations have not been elucidated. 20 We speculate that autoinflammation might be common to BD and FMF, and that it causes both neuro-inflammatory symptoms and cerebrovascular disorders. Patients with BD who exhibit rare neurological manifestations may have mutations in the MEFV gene.
